SUMMARY The development of 43 infants born at full term, who were admitted to neonatal intensive care units shortly after birth, was compared in a prospective longitudinal study with that of a group of 29 healthy newborn babies. Thirty infants required emergency operations during the neonatal period, and 13 were admitted for medical reasons. The effects of being in hospital and being separated from their mothers were also studied. At 1 year the 'sick' babies were performing significantly less well in almost all areas of development. In the group of sick infants, the mothers' mental health explained 25% of the variance in developmental outcome at 6 months. At 1 year the most important predictor was length of stay in hospital, which explained 35% of the variance.
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The developmental outcome of infants who were premature, small for gestational age, of low birth weight, and more recently of very low birth weight (VLBW) has been the focus of extensive psychological research,1-8 and it is well established that preterm babies have more mental and behavioural problems in childhood than infants born at full term. 8 An important group of sick newborn babies are those born at full term who require intensive care for conditions that may necessitate either emergency operations or intensive medical treatment. These babies and their families experience many of the problems associated with prematurity, but we know of no previous study of their developmental outcome. A three year prospective longitudinal study is being carried out to examine the intellectual, social, and emotional development of two groups of sick infants born at full term. The main group comprises 30 infants admitted for emergency operations within the neonatal period, and a smaller group of 13 infants who required intensive medical care at birth. In this paper we report their developmental progress up to the age of 1 year.
Patients and methods
The study group were ventilated for more than four days. The median duration of the first admission (including time spent in local hospitals) was 22 days (range 7-91). Seventeen were readmitted for varying lengths of time before the age of 6 months, and a further nine before the age of 1 year. The median length of stay in hospital by the age of 1 year was 28 days (range 7-365). The families were studied intensively during the first year. The initial interview with the parent(s) took place in the hospital. All subsequent interviews and assessments (at 6 weeks, 6 months, and 1 year) were conducted in the family home. At each stage the mother was interviewed using a semistructured interview. This covered many aspects of family life and relationships, including the marital relationship,10 support, and stress factors. The mothers' mental health was assessed using Goldberg's standardised psychiatric interview11 and general health questionnaire.12 At 6 months and 1 year the Griffiths's mental development scales'3 were used to assess the infants' development. The interviews and assessments were performed by the research psychologist (LL) conducting the study. There were no significant differences between the groups at 6 months. At 1 year there were significant differences in five of the seven Griffiths's scales (table 3) . The mean general developmental quotient and mental age (weeks) of the sick infants were significantly lower than those of the control infants. In addition the sick infants scored significantly less well in hearing and speech, and had poorer fine motor control. Their locomotor development was also significantly slower.
MENTAL HEALTH OF MOTHERS
The degree of psychiatric morbidity as assessed by the general health questionnaire at 6 weeks, and by the standardised psychiatric interview at 1 year, was significantly greater among mothers of the sick infants than among the mothers of the control infants (p=004 and p=0-02, respectively, MannWhitney U test). The factors having the most influence on the development of the sick infants at 6 months were the mental state of the mother (13=-0-498), length of stay in hospital (13=-0.414), repeated stays in hospital (1P=-0.344), and postnatal complication scale scores (13=0.332). Because the last three variables were strongly intercorrelated, length of stay in hospital (the variable most strongly associated with developmental outcome), was used as the main predictor in multivariate regression analyses. SPSS-X stepwise regression showed that 25% of the variability in the general quotient was explained by the mothers' mental health scores (F(1,41) 13.49, p<O-00l). When length of stay in hospital was forced into a standard regression analysis first, it explained 17% of the variance (F(1,41) 8.49, p=0006). These two variables in combination contributed 31% of the variability (F(2,40) 8.84, P<0001).
At 1 year stepwise regression analysis showed that length of stay in hospital was the single predictor that explained 35% of the variance (F(1,39)21.25, p<O-OOOl). Univariate analyses indicated that postnatal complication scale scores (13=0 374, p.02) and social group I (non-manual occupations) (13=0.339, p.03) were also significant variables. Because postnatal complication scale scores were correlated with length of stay in hospital (r=-0-579) they were again dropped from the multivariate analyses. The coefficient for the social group variable when social group I was coded as 1, indicated that the babies with fathers in non-manual occupations have general quotients that are estimated to be about 4% greater than other social groups after statistical adjustment for length of stay in hospital.
Discussion
At 6 months the developmental progress of the sick babies was comparable with that of the control infants, but at 1 year they were performing significantly less well in almost all areas of development. Developmental quotients were generally within the normal range, but one infant was mentally handicapped and three infants had general quotients that were more than two standard deviations below the mean. The general quotients of all the infants in the control group were within the normal range.
The psychological state of the mother was the best predictor of the sick infants' development at 6 months. Infants with mothers who were experiencing psychological difficulties were more likely to have lower general quotient scores (table 4). The length of stay in hospital (table 5) also seemed to be an important factor and, together with standardised psychiatric interview scores, explained 31% of the variability in general quotient scores. By the time the babies were 1 year old the most important predictor of the sick infants' developmental progress was the total length of stay in hospital (35% of the variance). Another important factor was the severity of the infants' condition in the neonatal period. This was strongly correlated with the length of time an infant spent in hospital, indicating a strong association between these two variables during the first year of life. Parental social group became a relatively important factor at 1 year, babies with parents in "non-manual occupations being more likely to have higher general quotient scores.
The association between the mothers' psychiatric disturbances and the sick infants' developmental progress indicates that a depressed mother may interact less with her sick infant in the early months. Furthermore it is probable that the sick infants were not as responsive to their parents as normal infants. Interestingly, the developmental progress of infants in the control group was not adversely affected if the mothers had psychological problems. There were no differences between the groups on the ratings of the quality of the marriage, but there was a strong The parents of the sick babies were under greater general stress than those of the control group. A stress score was calculated for each family by adding the serious stress factors affecting it. These included stress caused by bereavement, financial difficulties, housing, and problems at work. Stress scores in the 12 months before the birth of the index child were similar for the two groups, but at each subsequent stage of the study the scores were significantly higher in the families with sick babies. These findings suggest that it is a combination of factors rather than just the anxiety associated with the birth of a sick baby that contributes to the increased incidence of maternal depression. Mothers of sick babies may therefore benefit from guidance and support in the months after discharge, which should help to alleviate some of the difficulties experienced by the families and, in so doing, improve their psychological state. This is important, because their babies seem to be more vulnerable to the effects of depression on the mother/infant interactions than do the healthy controls. Moreover, a recent study has shown that maternal depression during the first year of life may have longer term consequences for cognitive development. 6 An important finding of the present study was that maternal depression was not associated with postpartum separation, nor to the length of the separation caused by the infants' stay in hospital. In addition, length of stay in hospital was not associated with problems in the parental relationship.
Despite the separation of mother and infant and the increased incidence of depression and anxiety in the mothers of the sick infants, the mother/child relationships were generally as loving and secure as those in the control group. Data about the mother/ infant relationships will be reported elsewhere.
In conclusion, our findings indicate that sick babies born at full term are, as a group, developmentally slower at 1 year than a group of healthy babies. The follow up study at 3 years will show whether this effect persists.
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